Background: The prevalence of diabetes is increasing annually, and diabetes is associated with an increased risk of developing cardiovascular disease. diabetes can significantly increase the risk of developing coronary heart disease, stroke, hypertension or ischemia of the lower limbs. furthermore, the presence of other risk factors including; being overweight or obesity, having hypertension, having excessive stress or having low levels of physical activity also contribute to this risk as well as contributing to disease progression and mortality among patients. Aim of the study: The aim of this study was to evaluate the prevalence of risk factors for cardiovascular disease among patients with diabetes, and to assess their knowledge in this regard. Material and methods: In total, 202 patients (121 females, 81 males) aged 25-74 (mean age = 58.7) were assessed in this study, from a Polish primary care setting. Inclusion criteria included a confirmed diagnosis of diabetes and that patients had given informed consent to participate in the study. We utilized a questionnaire to assess knowledge in areas related to cardiovascular disease prevention including; physical activity, diet and lifestyle. for statistical analysis Statistica v.10.0 was used. Results: The most common cardiovascular disease risk factors included; diabetes (n = 202, 100%), obesity (n = 107; 53.0%) and stress (n = 116; 57.4%). Other contributing factors included; low physical activity (n = 179; 88.6%) and being overweight (n = 176; 87.1%). There were statistically significant differences between the number of risk factors and variables including; sex (p < 0.001), age (p < 0.001), the level of knowledge (p < 0.001) and the duration of the disease. Conclusions: Patients with diabetes had many risk factors for the development of cardiovascular disease and their knowledge of their disease was shown to be incomplete. The results indicate the need for more extensive health education in this area in order to reduce the number of risk factors and disease development.
Background
Diabetes is a systemic disease characterized by elevated blood glucose levels due to impaired insulin secretion and / or action. Chronic metabolic disorders and hyperglycemia causes damage to many organs including: eyes, kidneys, nerves, heart and blood vessels [1] . a diagnosis is made by meeting at least one of the fol-lowing criteria: blood glucose concentration at the level of 200mg/dl or more 120 minutes after the oral glucose tolerance test, a random blood glucose equal to or greater than 200mg/dl with symptoms of hyperlipidemia or a double increase in fasting glucose to a level of 126mg/dL or more [2] . The World health Organization (Who) and the american association of Diabetes www.medicalsciencepulse.com (aDa) have developed a classification system for diabetes, in which we distinguish four types of diabetes: type 1, type 2, other specific types of diabetes and gestational diabetes [3] [4] [5] .
both in Poland and in the rest of the world, there has been a steady increase in the incidence of diabetes, which is associated with an increase in the incidence of cardiovascular diseases, cardiovascular disease being a complication of diabetes [6] . It is estimated that in 2011, 360 million people suffered from diabetes, 95% of whom had type 2 diabetes. This number is said to increase to 522 million by 2030, of which more than half will not be aware of their diagnosis [7] .
according to the International federation of diabetes (IDf), all patients with diabetes who are over 40 years old should be considered as being at high risk of developing cardiovascular disease. It has been shown that diabetes also significantly increases the risk of developing other related conditions including; ischemic heart disease, stroke, hypertension or lower limb ischemia. These conditions are caused secondary to direct damage to blood vessels due to uncontrolled glucose levels. In addition, studies have shown that the relative risk of developing ischemic stroke is 2-3 times more common among patients with diabetes than among patients without the disease. This can be due to the tendency of blood to clot as well as reduced vessel patency. a similar mechanism of disease is suggested in lower limb ischemia. In the case of patients with diabetes, this condition is particularly dangerous due to the impairment of collateral circulation [8] . In coronary heart disease, the coronary arteries become narrower, which makes the myocardial function difficult and can result in myocardial infarction.
Diseases of the circulatory system are the most common causes of death in Poland and in the world, being ahead of even those resulting from cancer [9] [10] . according to the data published by the Central Statistical office (guS), deaths from cardiovascular disease in Poland in 2013 accounted to as much as 45.8% of total deaths. This has remained at a similar percentage for over the last 20 years. It is predicted that in 2050 the number of deaths will increase by over 40,000, as compared to 2013 and will amount to 428,300 [8] .
lifestyle has the greatest impact on the development of cardiovascular diseases and its associated mortality [11] . Studies have shown that a healthy lifestyle reduces the risk of cardiovascular diseases by 50 to 70% [12] . lifestyle factors that contribute to cardiovascular disease include: inadequate physical activity, smoking, being overweight or obese, having hypertension, abusing alcohol, having increased levels of stress, having a poor diet and having diabetes [13] . Conducting health education initiatives targeting these preventative risk factors would contribute to the elimination of these risk factors and, consequently, to reducing the development of cardiovascular diseases and its respective mortality.
Aim of the study
The aim of the study was to assess the occurrence of risk factors for cardiovascular diseases in patients with diabetes and their knowledge in this respect.
Material and methods
240 questionnaires were distributed, although for final analysis 202 patients were enrolled in the study, including 121 women and 81 men aged from 25 to 94 years (mean 58.7) diagnosed with diabetes in this: 186 (92.1%) with diabetes type 2 and 16 (7.9%) with diabetes type 1. Studies were carried out from March to May 2016. The inclusion criteria included a diagnosis of diabetes and that patients had given their informed consent to participate in the study. The study was carried out in a diabetes, cardiology, primary care clinic and at a physiotherapy department in a medical facility in Katowice. Research was approved by the Bioethics Committee of the Medical university of Silesia in Katowice (KNW/0022/KBI/98/15). We utilized a questionnaire consisting of a questions about the health of the subjects, their knowledge about preventative measures, physical activity, eating habits, risk factors and other behaviors important in the prevention of cardiovascular disease. The type of questions contained in the questionnaire were closed. Points were awarded for the responses of the subjects: 1 point for a correct response and 0 points for a wrong response or "I do not know". Results were given on a scale of 0-10. The questionnaire was anonymous and participation in the study was voluntary. The data was subjected to statistical analysis using the Statistica v.10.0 program. for general characteristics of the studied group of patients, mean, standard deviation, median, minimal and maximal values were calculated. Due to the normal distribution of results for the evaluation of the relationship between selected variables parametric tests were used. The significance level was considered as p ≤0.05.
Results
The characteristics of the studied group of patients with diabetes including age, weight, body height, bMI and the period for which they had been diagnosed with diabetes are presented in tab. 1. Medical Science Pulse 2018 (12) 4 The mean bMI of patients with diabetes would be classified as being overweight at 28.41 kg/m 2 . The subjects had been diagnosed with diabetes for an average of 9.21 years with the shortest time being 1 year and the longest being 41 years.
The characteristics of the studied group of patients with diabetes, taking into account the occurrence of cardiovascular diseases are presented in tab. 2. Cardiovascular diseases was found in all patients with diabetes. The most frequent were: hypertension n = 115 (56.9%). coronary artery diseases n = 63 (31.2%) arrhythmia n = 54 (26.7%) and dyslipidemia n = 50 (24.8 %).
Tab. 3 presents the characteristics of the studied group of patients taking into account the presence of risk factors for cardiovascular diseases and their knowledge in this regard.
In the study group, the most common risk factors for cardiovascular diseases were: diabetes (n = 202; 100%), being overweight or obese (n = 107; 53.0%) and having increased stress levels (n = 116; 57.4%). In the opinion of the respondents, factors contributing to their cardiovascular disease were: low level of physical activity (n = 179; 88.6%), being overweight or obese (n = 176; 87.1%) and their diabetes (n = 154; 76.2 %). fig. 1 presents an analysis of the results taking into account the behaviors that the respondents consider necessary in the prevention of cardiovascular disease.
The most important preventative measures, according to the respondents included: controlling blood pressure (n = 186; 92.1%), using recommended medication (n = 165; 81.70%), optimal cholesterol and glucose control (n = 156; 77.20%), visits to doctor's surgery (n = 152; 75.20%), good nutrition (n = 152; 75.20%) and weight reduction (n = 125; 61.90%). Only every second subject considered physical exercise to be important in the prevention of cardiovascular disease (n = 112; 55.40%).
Knowledge about the risk factors for the development of cardiovascular disease was examined on the basis of patient knowledge of nine basic modifiable risk factors. It was assumed that the patients who knew more than 7 of them had a good knowledge of their disease. Patients who knew 4-6 factors had sufficient knowledge and people who knew 3 or less risk factors had insufficient knowledge. The data is presented in fig. 2 . Table 3 . Characteristics of the studied group of patients with diabetes in terms of risk factors for cardiovascular disease and their knowledge in this regard. Analysis of the knowledge of risk factors for cardiovascular diseases in the study group of patients with diabetes showed that 126 subjects (62%) listed at least 5 risk factors for cardiovascular disease.
Tab. 4 shows the relationship between the number of risk factors present in the examined group of patients with diabetes and such parameters as sex, age, place of residence and the level of the knowledge of the subjects.
Statistical analysis showed a significant relationship between the number of risk factors present and such parameters as: gender (p < 0.05), age (p < 0.05), the level of the knowledge (p < 0.05) and the duration of the disease (p < 0.05).
Discussion
Diabetes worsens cardiovascular disease outcomes both in patients with significant disease morbidity and in those who are not burdened with cardiovascular disease [14] . What is more, numerous studies show that the vast majority of diabetic patients die from cardiovascular disease [15] [16] [17] [18] . In the majority of cases, diabetes develops as a result of an unhealthy lifestyle, including a high-fat diet and low physical activity which lead to obesity, insulin resistance, hyperinsulinemia and the figure 1. Characteristics of the study group with respect to behaviors considered to be necessary in the prevention of cardiovascular diseases.
Tab. 4. Relationship between the number of risk factors present in the examined group of patients with diabetes and such parameters as sex, age, place of residence and the level of the knowledge of the subjects. development of type 2 diabetes. These conditions have been described together as metabolic syndrome and it has been shown that cardiovascular disease develops earlier due to this condition. even before the onset of diabetes, particular attention is paid to hyperglycemia, given the risk of small vessel diseases such as retinopathy, nephropathy or neuropathy. diabetes is itself a risk factor that contributes significantly to the development of cardiovascular disease. What is important, is that the burden with other factors, such as being overweight or obese, having hypertension, excessive stress or too little physical activity increases the risk of developing cardiovascular disease, as well as disease progression and mortality. Stamler et al. showed that the risk of cardiovascular diseases in diabetic patients was three times higher than in healthy people. What is more, the mortality rate increased in patients with diabetes along with an increase in the number of risk factors for cardiovascular diseases [19] .
Polkowska et al. showed that patients with diabetes were more likely to have excessive body weight and live in families burdened with ischemic heart disease and other risk factors [20] [21] .
epidemiological studies show that abnormal body weight is the greatest risk factor for the development of diabetes. This is important due to the fact that as many as to 107 people (53%) were overweight or obese in the study and that 176 people (87.1%) indicated this factor as contributing to the development of cardiovascular disease. excessive carbohydrate and sugar intake contribute not only to weight gain, but also to impaired glucose control, reduced fructose metabolism, inflammation, insulin resistance, beta-cell dysfunction, increased blood pressure, visceral obesity and atherogenic dyslipidemia [22] . a study by Wing et al. showed that weight loss by 5 to 10% in people with cardiovascular disease and diabetes significantly reduced other risk factors. It was also shown that the greater the weight loss, the lower the risk factor burden. Weight loss affected such risk factors as: blood glucose, arterial pressure, triglycer-ides, and increased hDl cholesterol without changes in lDl cholesterol [23] .
Juultilanen et al. showed a strong relationship between the occurrence of diabetes and the risk of cardiovascular disease in patients. What is more, it was shown that this relationship is stronger among women as compared to men who were burdened with the presence of a greater number of risk factors including hypertension and dyslipidemia. The results are consistent with the results of our study where a significant relationship between the occurrence of risk factors and the gender of the respondents was also demonstrated [24] .
The Look AhEAd Research Group study showed that conducting healthy education and introducing an intensive lifestyle change in patients with type 2 diabetes in a four-year follow-up had a beneficial influence in controlling glucose and blood pressure, lowering the body weight of the subjects and improving overall physical condition. The burden of these risk factors was also significantly reduced [25] .
The results of our study indicates the need to conduct health education among patients at every stage of their disease in order to eliminate risk factors prevent the development and progression of the disease and reduce the risk of mortality in patients.
Conclusions

The most frequent risk factors for cardiovascular
disease in the study group of patients with diabetes included: excessive stress and an increased body weight. 2. The knowledge of the studied patients with diabetes with respect to risk factors was not associated with a decrease in their occurrence, because the burden was high both in the patients with newly diagnosed diabetes and those with longstanding diabetes. The results of the study indicate the need to conduct extensive health education among healthy people in order to eliminate risk factors contributing to the prevalence of diabetes and cardiovascular disease.
